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The structure of a coal molecule is 
believed to be of the type shown 
here. Atoms of oxygen, carbon, nitro- 
gen, hydrogen, and sulfur are repre- 
sented by the variously shaded balls. 


Here’s the alma mater 


of 200,000 successful grads 


More than 1900 chemicals have 
been found in coal, and over 200,000 
different products are made from 
them— products like plastics, syn- 
thetic rubber, synthetic fibers, and 
resins. There’s still more to come. 
Only a fraction of the 1900 chemicals 
in coal are currently used commer- 
cially. 

Today, United States Steel and 
other producers of coal chemicals 
continue to study coal, its structure, 
and its future potential as a source 
of basic chemicals. 

Why, you may ask, are we so in- 
terested in chemicals when our prin- 
cipal business is steel? The reason is 
that it’s just good business. In pro- 
ducing coke for our steel-making 


operations, we also produce chemi- 
cals. Thus we are always interested 
in anything, and anybody, that will 
help to advance the technology of 
these related products, improve their 
quality, and in general reduce the 
over-all cost of manufacture and pro- 
vide better products and better serv- 
ice for our customers. 

It’s a big job and we need a lot of 
good people to do it— physicists, 
chemists, geologists, all kinds of en- 




T . - - ‘■‘cmune 

If you want to explore the earth’s 
surface for ore, delve into the com- 
mercial use of coal chemicals, help 
rocket designers solve new problems 
with new steels, there might well be 
a place for you at United States 
Steel. Write for our booklet, “Paths 
o Oppo'tunity" Uni i ed s 
Steel, Personnel Division Room 
2801, 525 William Penn Place P ? 
burgh 30, Pa. ’ tts ~ 
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ENGINEERS and SCIENTISTS 

when 

parallels 

meet 


. . . as in advancement opportunities 
at Sylvania 



It remained for Nicholas Lobachevsky to solve a riddle that bothered mathe- 
maticians for the better part of twenty-two centuries.* He was able to construct 
a rational geometry by denying Euclid’s fifth postulate — by maintaining that 
parallels do meet. 

Here at Sylvania Electric we have a noneuclidean geometry of our own, in 
which parallels also meet. It’s a geometry of professional development, though, 
and not just of points, lines, and planes. 


WHAT DO WE MEAN? 


THIS: At Sylvania a man advances by one of two parallel paths. 

If his interests and talents lie in the areas of engineering and scientific 
specialization, he advances as a specialist. 

If his forte is in the areas of organization and administration, he advances 
through management. 



These parallel paths meet in a common point : At Sylvania a man knows that 
he is given the fullest opportunity to develop and exercise his talents. He knows 
that a man goes as far and as fast as he is able in the path of his choice. Whether he 
chooses management or specialization, he finds equal rewards and compensation. 

Graduates and men with advanced degrees in science and engineering will discover 
Research , Development , Manufacturing and Marketing careers at Sylvania in 
specialization or management — in: 

LIGHTING, RADIO, TV, HI-FI, ELECTRONICS, SEMICONDUCTORS, PHOTOGRAPHY, 
COMMUNICATIONS & NAVIGATION SYSTEMS, AIRBORNE DEFENSE, RADAR, ECM, 
MISSILES, COMPUTERS, CHEMICALS, PHOSPHORS, PLASTICS, METALS & WIRE. 

Contact your college placement officer for an interview, or write us and ask for a 
copy of “Today & Tomorrow with Sylvania”. 


*WE MEAN NO DISCREDIT TO BOLYAI 
OR GAUSS. LOBACHEVSKY MUST TAKE 
CHRONOLOGICAL PRIORITY. HOWEVER. 


W SYLVANIA v 

SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, New York 19, N. Y. 


LIGHTING . TELEVISION-RADIO . ELECTRONICS . PHOTOGRAPHY . ATOMIC ENERGY . CHEMISTRY-METALLURGY 
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Newport News builds wide 
variety of large units 






, ,, ucuuianizer shown above 
and the 150-ton unit (below), a 3-stage 
ax'al flow compressor, are typical New- 
port News products. Whether you need 
a hydraulic turbine, vacuum tanks or 
penstocks . bridge caissons, digesters 
or dryer rolls . . you can command the 
sernces of Newport News for units of 
about any size or shape. 


ALMOST ANY TYPE of heavy 
equipment can be built by Newport 
News. 

And the reason? Specialized pro- 
duction techniques for one thing. 
You get the benefit of plant methods 
and equipment developed as a re- 
sult of Newport News’ seven dec- 
ades of experience. Seven decades 
fabricating millions of tons of steel 
. . . carbon, corrosion-resistant alloy, 
clad and other special steels. 

Moreover, Newport News’ plant 
provides unsurpassed facilities. 
More than 225 acres in area, it com- 


Engineers . . . Desirable positions 
available in this commercial shipyard. Repre- 
sentatives at Placement Office annually. Ar- 
range a personal interview or write Personnel 
Manager. 


prises vast steel fabricating shops, 
five huge machine shops, acres of 
pattern shops and foundries. It in- 
cludes forge and die shops, heat 
treating furnaces and allied equip- 
ment, along with complete modern 
test apparatus. 

But most important of all . . . it 
is the high integration of skill and 
production facilities that enables 
Newport News to build large units 
fast ... to save valuable time. Let 
us bid on your present or future 
projects. Write today for your copy 
of our illustrated booklet “Facilities 
and Products.” 


Newport News 


Shipbuilding and 
Dry Dock Company 

Newport News, Virginia 
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Ductile Iron... another Inco Research first 


Over five miles of ductile iron pipe 
going into many of today’s supertankers 


A deep sea tanker takes many a heavy 
beating when waves are rough. 

With each pitch and roll, she has to 
weave. And her five or more miles of 
piping have to weave with her. 

If it is ductile iron piping, every pipe 
length gives without break or leak. 
Bends without breaking 
Ductile iron is not only ductile, but also 
tough. And resistant to the corrosive 
action of sea water and sulfur laden 
crude oil. 

In some tankers, gray cast iron pipe 
resists corrosion for ten years or more. 
Sometimes, though, it’s cracked and 
broken by the pounding of heavy seas 
that overtax its strength. 

In other tankers, steel pipe outrides 
such storms without damage. But it cor- 
rodes so badly it may have to be replaced 


every three or four years when han- 
dling sour crudes. 

Ductile iron pipe, tanker owners find, 
combines the low cost and demonstrated 
corrosion resistance of cast iron with 
the tough strength of carbon steel. 

So today, many of the newest tankers 
carry pipe and fittings of ductile iron. 

Ductile Iron also under city streets 

The properties that prove ductile iron 
pipe suitable for tankers also commend 
it to municipal and utility engineers. So 
this shock-and-corrosion resisting pipe 


IS U3CU 




. mains, it may 

soon be under the streets in your town 
Ductile iron has many uses -from 
plowshares to jet plane parts. And cost 
conscious industry is constantly finding 
new ways to use this versatile money- 
saving, Inco-developed material. 

For free booklet, “Engineering Prop- 
erties and Applications of Ductile 
Irons,” write: Dept. 232G, Educational 
Service, Development and Research Div., 

The International Nickel Company Inc 
New York 5, N. Y. ©i ms. t . , v . c a „ tno [ 


International Nickel 


The International Nickel Company. Inc., is the U. S. affiliate of The International Nickel Co mo 
Canada, Limited ( Inco-Canada) — producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium Seler* ° 
and Platinum, Palladium and Other Precious Metals 
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trying to catch the 


better forget it! 


No engineering position 
worth getting 
can possibly offer you 
a “free ride”. 

The old rules still apply: 
a successful career 
depends on the amount of 
ability you have 

and on the capacity of a company 
to make good use of that ability. 

Sikorsky helicopters 
have amply demonstrated 
our capacity 

for putting engineering talent 
to constructive use. 

They are the most versatile, 

most widely used rotary-wing aircraft 

in the world today. 


For factual and detailed information about careers with the 
world’s pioneer helicopter manufacturer, write Mr. Richard 
L. Auten, Bridgeport Personnel Department. 


DIKORSKY 
AIRCRAFT 



One of the Divisions of United Aircraft Corporation 
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Familiar Faces 


Dick Haefs was bom in Oshkosh, Wisconsin, 
but moved to Washington and worked as a page 
in the U. S. House of Representatives. This gave 
him the opportunity of attending the Capitol Page 
School. When his days as a page were over he 
came to GW on a part-time 
basis while working as a 
Scientific Illustrator with the 
Department of the Interior, 
U. S. Geological Survey. His 
work gave him the back- 
ground for an article, “Geo- 
logic Maps — An Engineering 
Tool,’’ which appeared in the 
May ’57 Mecheleciv. 

Around GW Dick has held 
every office in Alpha Phi Omega, has served as 
president and treasurer of the Newman Club, 
treasurer of Sigma Tau, and treasurer and presi- 
dent of A.S.C.E. He was selected by the National 
Capital Section of A.S.C.E. as the outstanding C.E. 
student at GW for the past year. 

Dick’s plans for his career following graduation 
in June aren’t too definite, but he thinks he might 
like to try his hand at technical writing. 



'TUT' 


DAN Havens is also a graduate of the Capitol 
Page School although he came originally from 
Lincoln, Nebraska. He worked as a page in the 
U. S. House of Representatives and later as a library 
assistant in the U. S. Supreme Court Law Library. 

He has also worked as an in- 
staller for Western Electric. 

On campus, Dan has been a 
member of the A.F.R.O.T.C. 
Rifle Team and a member of 
the Cadet Activities Fund 
Board. He is presently serv- 
ing as the A.I.E.E. repre- 
sentative to the Engineers’ 
Council. 

Dan, with the help of his 
partner in crime, Phil Pendleton, startled GWites 
the morning after the first Vanguard missile 
failure. Their realistic rocket was seen sticking 
nose down in the new snow and their vegetable-col- 
ander satellite with blinking neon lights was hang- 
ing high over the R. 0. T. C. building. 

Dan’s hobbies are model building and electronics. 
As to his future plans, he thinks that he may stay 
in R. 0. T. C., take a commission in the Air Force, 
and become a pilot. 



Bob Keith has spent quite a bit of time in the 
U. S. Army. Starting as a Private he was later 
commissioned and fought through the African Cam- 
paign, became a company commander during the 
Tunisian Campaign, and along the way picked up 
Bronze and Silver Stars. He 
was captured during the Sicil- 
ian Campaign but escaped 
and wandered through Italy 
for ten days before being re- 
captured. Bob spent almost 
the entire remainder of the 
war in Italian and German 
piison camps. Shortly before 
the end of the war he escaped 
again and this time made it all 
the way, but not before being captured by the 
Russians, recovering from a siege of pneumonia in 
a Russian hospital, and undergoing many other 
fascinating experiences. 

After his discharge, Bob worked as a copy writer 
for Station WLS in Chicago for a while before re- 
enlisting in the Army. After several more years 
of interesting service he decided to leave the Army 
and become an engineer. 

Bob has been active in AIEE-IRE, has written 
for Mecheleciv, and is a member of Sigma Tau. 



* k 




Claire Lee Chennault is known to practically 
all of the students of the School of Engineering 
because of her activities as Engineering Representa- 
tive to the Student Council, or her participation in 
the Organization for Student Action which recently 
failed to obtain its probation- 
ary status, or simply because 
she’s a girl in an almost en- 
tirely male student group. 

Claire is from a military 
family. Her father, an Air 
Force Colonel, is now Chief 
of the Air Force Military Air 
Advisory Group in Madrid, 
Spain. Claire commutes via 
Military Air Transport Serv- 
ice every summer. Because of her father’s fre- 
quent changes of duty, Detroit-born Claire attended 
schools in Arkansas, Texas, California, Montana 
Germany, Alabama, and finally Arlington, Virginia 
She would like to be a writer but at present is 
content to concentrate on completing her engineer- 
ing training. After getting her B. S. E. she would 
like to study languages for a couple of years at some 
Eureopean college with a preference at the present 
time for the University of Vienna. 
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from a college education... 



In the field of cryogenics, where temperatures approach absolute zero, 
design problems multiply. Garrett mechanical, chemical and metal- 
lurgical engineers worked together to produce this fan which rotates 
at 10,000 rpm at -420° F . . . without lubrication! 


Education is the springboard for 
your future. Couple it with the 
proper engineering experience, such 
as you receive at Garrett, and you 
have the ingredients for a successful 
career in engineering fields which 
will be expanding for years. 

At Garrett, specific opportunities 
in aircraft, missile and technological 
fields include: system electronics; 
computers and flight instruments; 
gas turbine engines and turbine 



motors; prime engine development; 
cryogenic and nuclear systems; 
pneumatic valves; servo control units 
and air motors; industrial turbo- 
chargers; air conditioning and pres- 
surization and heat transfer. 

In addition to direct assignments, 
a 9-month orientation program is 
available to aid you in selecting your 
field of interest. This permits you to 
survey project, laboratory and 
administrative aspects of engineer- 


ORPORATION 


ing at Garrett. With company finan- 
cial assistance you can continue your 
education at outstanding universities 
located nearby. 

Project work is conducted by 
small groups where the effort of each 
individual is more quickly recog- 
nized and where opportunities for 
learning and advancement are 
greatly enhanced. For complete 
information, write to Mr. G. D. 
Bradley. 


9851 S. SEPULVEDA BLVD.. LOS ANGELES 45. CALI FOR Nl A 

DIVISIONS -• AIRESEARCH MANUFACTURING. LOS ANGELES • AIR ESE ARCH MANUFACTURING. PHOENIX • AIR SU PPLY 
AIRESEARCH INDUSTRIAL • REX . AERO ENGINEERING • AIR CRUISERS • AIRESEARCH AVIATION SERVICE 
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Going around in circles? Chances are you’re 
wondering what your future holds. At Douglas, long- 
range projects of tremendous scope assure 
a constant variety of assignments ... and the opportunity 
to expand your responsibilities. Douglas is headed 
by engineers who believe that promotion must come 
from within. They’ll stimulate you to build a 
rewarding future in your field. 

For important career opportunities, write: 

C. C. LaVENE 

DOUGLAS AIRCRAFT COMPANY, BOX 6101-K 
SANTA MONICA, CALIFORNIA 


To engineering 
undergraduates in a whirl 
about the future... 


at DOUGLAS, YOUR 
ASSIGNMENTS HAVE 
THE SCORE THAT LETS 
YOU PROGRESS AT 
YOUR OWN PACE I 


v^ el /ftSfr/. 

o° aouGins . ^ 


PIRST IN AVIATION 
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Applying the Area Rule 
To Transonic-Speed Aircraft 

By Mickey Boothe, B.M.E. ’58 


T HE problem of extremely high drag forces 
on aircraft operating in the transonic speed 
range has been recognized for a number of years. 
It was first established by laboratory wind tunnel 
tests at the time when the speed of aircraft 
began approaching sonic speeds. In 1947 the 
flight of the Bell X-l at a speed greater than 
the speed of sound confirmed the extremely high 
drags associated with flight in this region. 

Fairly substantial progress was made in re- 
ducing drag rise in transonic speed range by 
relatively obvious means. Swept-back and low- 
aspect-ratio wings were used, thickness ratios 
were reduced and fuselage shapes were opti- 
mized. These improvements permitted actual 
flights through the speed of sound but drag rise 
in the transonic speed range was still so large 
as to seriously compromise the performance of 
an airplane in accomplishing a useful mission. 
Actually drag rise was still so large that numer- 
ous designs for supersonic aircraft would not 
attain supersonic speeds. A new concept known 
as the “area rule” permitted some of these air- 
craft to easily attain supersonic speeds and thus 
be useful in accomplishing a mission. Here is 
presented a brief history of the area rule concept 
and a short discussion of how the designer 
uses it. 

The research program which ultimately led to 
the development of the area rule originated as 
one of the National Advisory Committee for 
Aeronautics’ basic research programs. There 
was no definite goal set for this program. Its 
purpose was to obtain more basic information 
on the nature of flow fields about wing-fuselage 
combinations. The research men of the NACA 
did, however, have several definite questions in 
mind. They were curious to know what tran- 
sonic flow looked like and how transonic drag 


was produced. What was the shock pattern on 
simple wing shapes and body forms? Why did 
a transonic drag rise occur? How could air- 
plane drags be computed ; could component drags 
be simply added? 

Pressure distribution measurements and 
Schlierens (a method of making shadow photo- 
graphs of shock patterns) were made for a 
45-degree sweptback wing-fuselage combination. 
The Schlierens showed the existence of a strong 
normal shock behind the trailing edge of the 
wing-fuselage juncture in addition to normal 
shock near the nose at near sonic Mach numbers. 
The geometry of the trailing edge shock was 
quite large compared to the wing-fuselage com- 
bination. It was reasoned that transonic drag 
rise was caused by losses resulting from this 
large shock. 

Evaluation of the sources of the shock re- 
vealed that it was associated, to a large extent, 
with the interferences to the flow caused by the 
interaction of the various aircraft components, 
such as wings, fuselage and tail surfaces, one 
upon another. Actual experimentation showed 
drag at transonic speeds was caused by this 
plainly that the major component of aircraft 
interference and could not be explained in terms 
of the usual model configuration parameters such 
as thickness ratio, sweep and the usual fuselage 
shape considerations. 

Further observations indicated that the shock 
formations at zero lift were similar to the ex- 
pected shape of shocks around a modified stream- 
lined body of revolution. Tests were made using 
a theoretically optimum streamlined body of revo- 
lution and a streamlined body of revolution with 
a swelling around its midsection representing 

(Please turn to page 10.) 
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A body of revolution with its cross-sectional area distri- 
bution plotted below it. The swelling on the body, indicated 
by dotted lines, shows how a body of revolution can be 
made to duplicate the cross-sectional area of a wing-fuse- 
lage combination. 

the cross-sectional area of the wing wrapped 
uniformly around the body. In this way the 
area change from nose to tail of a wing-fuselage 
combination was nearly duplicated by a body 
of revolution. 

The lowest drag in the transonic speed region 
was recorded for theoretically optimum bodies 
of revolution. It was also discovered that tran- 
sonic drag decreased in proportion to how closely 
the cross-sectional area of a winged fuselage 
resembled that of an optimum body of revolution. 

While the results of these tests were studied 
other tests were made on a systematic series of 
wing-fuselage combinations. In order to evalu- 
ate the magnitude of wing-fuselage interference 
at transonic speeds, swept, unswept and delta 
wings were tested in combination with bodies 
having various amounts of curvature in the 
direction of their axis. 

The results of these tests led to three principal 
conclusions : 

1. The effects of wing-fuselage interference 
are greatest at transonic speeds. In par- 
ticular, effects of interference on the drag 
of wing-fuselage combinations may be very 
large. 

2. Variations in the shape of the fuselage, 
general and specific, may lead to pronounced 
changes in the drag caused by wing-fuselage 
interference. 

3. Drag of the wing and fuselage cannot be 
considered separately in determining the 
drag of the wing-fuselage combination at 
transonic speeds. The combination must 
be considered as a whole. 


From these conclusions it was conjectured that 
interference drag, that is, shock losses result- 
ing from the interference of the various air- 
craft components one upon another, was the 
largest source of transonic drag and depended 
primarily on the axial distribution of cross-sec- 
tional area normal to the streamlines about the 
aircraft. 

Thus, interest having been particularly 
aroused in the flow phenomena involved with 
these interferences, flow studies made in con- 
nection with the general drag problem were 
re-examined. Two streamtubes were considered, 
one containing the wing-fuselage combination 
under study and the other a comparable body of 
i evolution, that is, one with the same cross- 
sectional area distribution normal to the air 
stream. It was decided to examine the stream- 
tubes at a circular section with the circumfer- 
ence outside the wing tips of the wing-fuselage 
combination. The flow was analyzed from sta- 
tion to station along the length of the bodies. 
Streamlines were observed to deviate around 
the nose, travel along the cylindrical body, de- 
viate over the wing or swelling, close down over 
the rear of the body and eventually return to 
their original shape downstream. Variations 
of streamlines from a straight line pattern pro- 
duces streamtube distortions in a radial direction 
in any plane normal to the center line of the 
body. There are two factors which tend to 
smooth out these distortions : 

1. Pressure changes along the circumference 
of any streamtube in any plane normal to 
the center line of the streamtube, or body 
in this case. These pressure changes are 
caused by the change in velocity and cross- 
sectional area of the streamtube as it 
squeezes over the streamlined body. This 
pressure change tends to smooth out dis- 
tortion bumps in the streamtube by in- 
fluencing flow around the circumference of 
the streamtube. 

2. The rigidity of the outer streamtubes. Act- 
ing like walls of a tunnel, a streamtube 
resist displacement of its boundary and 
therefore tends to smooth radial deviations 
in flow. 

Circumferential and radial change in flow were 
found to quickly disappear as the flow gets away 
from the immediate vicinity of the body. Also 
flow was identical for the two different bodies 
a short distance away from the bodies. Wind 
tunnel tests conducted on the model configura- 
tions considered in this flow analysis, through 
pressure distribution measurements and Schlieren 
photographs, reasonably justified the idea that 
drag is proportional to the cross-sectional area 


10 


THE M ECH ELECT V 



normal to the air stream. By decreasing the 
cross-sectional area of the fuselage in the region 
of the wing root by an amount equal to the 
cross-sectional area of the wing the streamtube 
pressure is relieved and shock reduced. Using 
this method, drag was reduced by as much as 
60 per cent on airplane configurations which had 
approximately the same cross-sectional area nor- 
mal to the air stream as an optimum body of 
revolution. 

Thus a broad, simple new concept concerning 
interference drag was developed. This concept, 
known as the “area rule,” states in essence that 
the transonic drag characteristics of wings, fuse- 
lages, tail surfaces and other parts of aircraft 
configurations are primarily a result of the com- 
bined total cross-sectional area distribution nor- 
mal to the air stream of each configuration. 
Thus, the transonic drag of bodies of revolution 
as well as more complex configurations involv- 
ing wings and tails would all have the same char- 
acteristics in the transonic drag problem pro- 
vided cross-sectional area distributions remain 
unchanged. 

To apply the area rule to an aircraft configura- 
tion the designer is confronted with four major 
steps : 

1. For the first layouts the cross-sectional area, 
taken at stations along the axis of the fuse- 
lage. is plotted against the overall length 
of the aircraft. 



This sequence of figures shows the four major steps the de- 
signer uses to apply the area rule to an airplane design. 

2. The shape of this curve is then compared 
with the area distribution curve for an 
ideal or optimum body of revolution. The 
shape of the ideal body is derived mathe- 
matically. 

3. The area distribution curve of the new air- 
craft design is then reworked until it agrees 
as closely as practicable with the shape of 
the curve for the ideal body. In order to 
do this it may be necessary also to rework 
the ideal body to make the two area dis- 
tribution curves closely agree. For exam- 
ple, as shown in Figure 3, it may be neces- 
sary to increase the length of both the air- 
plane and ideal body while at the same time 
maintaining the same maximum cross-sec- 
tional area of the ideal body. 

4. The new area distribution plot is converted 
back to airplane cross-sections subtracting 
wing, tail and other component cross-sec- 
tional areas from the fuselage cross-section 
at each station. This may be done either 
by uniformly changing the fuselage radius 
or by local changes on the fuselage side. 

The result is the optimum shape for minimum 
transonic drag. Though it may appear so, the 
designer’s problems are not completely solved in 
these four relatively simple steps. It may 
be necessary to add area to the fuselage in 

(Please turn to page 22.) 
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Is This What Your 
Car Needs? 


Electronic Fuel Injection For 


T HE Bendix Electrojector is an electronically 
controlled fuel injection system for automo- 
biles. It was designed by the Bendix Aviation 
Corporation, and is a low pressure, common rail 
system with timed intake port injection which 
provides each cylinder with a metered supply 
of fuel. It does not require a special drive from 
the engine, and therefore can be adapted to dif- 
ferent makes and models of automobile engines. 
The designers claim a better distribution of mix- 
ture to the cylinders, improved torque and power 
output from the engine, better fuel economy, 
quicker cold starts and warm-up, and fast re- 
sponse to controls. Because of the elimination 
of the carburetor and air cleaner, the hood line 
can be four or five inches longer. The lower 
induction temperatures give a higher volumetric 
efficiency, and eliminate vapor locks in the fuel 
line due to hot spots in the intake manifold. 

The system consists of an electronic modulator, 
a fuel injection distributing commutator, fuel 
injection breaker points, and special fuel injec- 
tion nozzles. 

The electronic modulator, in a 4" by 5" box, 
uses five transistors. These are used instead of 
tubes because they have no warm-up time and 
require low current. The electronic modulator 
transforms signals from a triggering selector 
unit into electrical pulses of a standard width. 
At the same time, signals are received from con- 
trol units on various parts of the engine. By 
integrating these external signals into the stand- 
ard pulse width circuit of the electronic control 
system, the pulse width is modified to reflect 
engine conditions. The modified pulses are ampli- 
fied and then sent to the proper injectors by the 
distributing system. 


Automobiles 


By Jim Lear, B.E.E. ’59 


The commutator and breaker points necessary 
for distribution of the amplified pulses from the 
electronic modulator can be installed on any con- 
ventional distributor. The distribution breaker 
points and engine ignition points are actuated 
by the same cam. Each time the fuel injection 
breaker points make contact a triggering impulse 
is transmitted to the electronic modulator unit, 
where it is modified and returned to the selector 
portion of the assembly for direction to the cor- 
rect fuel injector. Engine speed is sensed 
through the triggering unit. Each cylinder re- 
ceives an injection charge once during every two 
engine revolutions. The addition of the unit to 
a standard distributor increases its height bv 
only one inch. 

In the Bendix Electrojector system, use of a 
common rail fuel supply line and injection at the 
intake ports overcomes the problem of fuel line 
inertia. In a multiple pump system, at high 
speeds, starting fuel delivery by the spray nozzle 
at the end of a two-foot line may lag over fortv 
crankshaft degrees. 

Fuel is supplied from the gas tank bv an elec- 
tric, non-metering fuel supply pump, which main- 
tains pressure in the common rail system at “>0 
psi, plus or minus % psi. A fuel return line Is 
included in the system to continually purge anv 
air or fuel vapor from the fuel injection system. 
A constriction in the return line helps maintain 
the necessary pressure. Between the fuel pump 
and the injectors there is a fuel filter. Because 
the Bendix Electrojector system contains fewer 
moving parts than other fuel injection systems 
and close tolerance machining is not required 
it is not necessary to have a fuel filter finer than 
20 microns particle size. 


12 


the mecheleciv 



Valve Solenoids 


The Bendix Electrojeotor System 


Experience has shown that best results are 
obtained when the fuel is directed at the head 
oi the intake valve, for minimum wall wetness. 
The fuel from the common rail supply enters at 
the top of a solenoid fuel injector valve and 
passes through its center core, discharging 
through the nozzle at its lower end when the 
valve is open. 

The operating cycle of the system is as follows : 

As the engine rotates, the injector breaker 
points transmit signals in time with the opening 
of each intake valve to the electronic modulator 
unit. A multivibrator circuit in this unit is trig- 
gered by these signals, setting up a series of 
pulses of a standard width. The length of these 
pulses is then modified by signals from various 
sensing and control units, such as the intake 
manifold presure sensor, the deceleration cut-off 
control, the starting enrichment control, the idle 
mixture enrichment control, the acceleration en- 
richment control, and the altitude compensation 
control. This modified pulse is then amplified 
and sent to the proper injector unit by the dis- 
Iributor unit. Solenoids in the injector units 
react to the impulses and open the valves, per- 
mitting the required amount of fuel to enter the 
cylinder. As the resistance of the sensing cir- 
cuits increases, pulse width increases, holding 
the solenoid operated valve open longer and per- 
mitting additional fuel to enter the cylinder. 

Throttle valves similar to standard types, but 
larger, are used to control airflow to the engine. 
Attached to the throttle body are the manifold 
pressure sensor, the deceleration cut-off control, 
the starting enrichment control, the idle mix- 
ture control, and the acceleration enrichment 
control. 


The intake manifold pressure sensor varies 
the resistance of a non-linear potentiometer to 
indicate the relative density of the air entering 
the engine. The resistance characteristic of this 
potentiometer varies for different makes and 
models of engines. 

The deceleration cut-off control senses the ab- 
normally high manifold vacuum caused by de- 
celeration and acts to reduce the fuel supply to 
the engine. The cut-off is extremely rapid be- 
cause there are no mechanical or hydraulic lags. 
The amount of unburned fuel in the exhaust is 
kept to a minimum, reducing air pollution and 
smog problems. 

To provide the additional fuel needed to start 
a cold engine, a thermostat positions a variable 
resistance so that its resistance increases as the 
temperature decreases, increasing the pulse width 
and therefore the length of time that the solenoid 
actuated valves remain open. To obtain added 
fuel during the cranking period, a solenoid oper- 
ating through the thermostat repositions the vari- 
able resistance to a higher value during the 
cranking period. A conventional fast-idle cam 
and thermostatic mechanism provide fast-idle 
speeds during the warm-up period. 

A rheostat is connected to the throttle shaft 
to include a variable resistance in the control 
circuit when the throttle is in the idle position. 
The idle speed of the engine is controlled by 
adjusting this resistance instead of a conven- 
tional adjustment needle. 

When the engine accelerates, a small addi- 
tional amount of fuel is necessary for the engine 

(Please turn to page 2).) 
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Engineering Aspects of 
Highway Design 


By Bob Reining, B.C.E. ’58 


This article was written for a definite purpose. 
It will take a reader only a few minutes to digest 
the content and yet I believe that the time so 
expended will prove to be both enlightening and 
valuable. As a civil engineering student in this 
age of missiles and satellites I feel that the time 
has come to call the attention of the general 
public to the modern role of the oldest engineer- 
ing profession. I am constantly appalled at the 
lack of knowledge displayed by both technically 
and non-technically educated people when it 
comes to understanding the civil engineering 
profession. Almost any trade journal or news- 
paper in print today carries large advertisements 
for engineering jobs, mostly in the electrical and 
mechanical fields. I believe that, as a conse- 
quence of this advertising emphasis, the general 
public has been led to regard the civil engineer 
as a member of a dying profession. 

Since I believe that an article which attempted 
to encompass the role of the civil engineer in the 
missile program would be of little interest to 
those outside of the profession, I shall not dwell 
on this subject. Be assured, however, that such 
a role exists and that it is both indispensable 
and vital. Instead, I shall attempt to acquaint 
you with another phase of civil engineering, 
Highway Engineering. This subject concerns 
the general public greatly and it is one which 
had developed in the last thirty years from a 
limited field to a complicated and intricate 
science. 

Within the past few months, the 1958 model 
automobiles have been introduced and are now 
available to those inclined to spend from $1,500 
to $10,000 to obtain the make and model of their 
choice. With the coming of warmer weather 
and vacation time, almost the entire populace 


will take to the roads to enjoy vacations at 
numerous resorts and private spots over the 
hemisphere. 1954 statistics indicated a vehicle 
census of one for every three persons in the 
United States an ample supply to transport the 
entire population simultaneously. In the twelve 
years since World War II this country has en- 
joyed the opening of many new superhighways, 
designed to furnish direct arteries to important 
centers. The motorist can now, and will more 
and more /as the Federal Aid Program is ex- 
panded, enjoy 60 mph travel to many points. 
The flaw in the picture is the rising rate of 
driving fatalities. 

A primary aim of the superhighway systems 
is to reduce the fatality rate while increasing 
highway capacity and legal speed limits. This 
article will confine itself to the subject of a 
modern superhighway. It will present in ele- 
mentary form the major problems and considera- 
tions of highway design and construction and it 
will develop the important requisities of a safe, 
well-designed highway. 

I believe the best method of illustrating the 
effort required to open a public highway such as 
the New Jersey Turnpike or the shorter Balti- 
more-Washington Parkway is to trace the prog- 
ress of a sample highway from the planning 
stages to the day the tape is cut and traffic 
begins to roll. 

Certain assumptions are necessary to get 
started. Let us assume first that the necessary 
funds for the project are available and, second, 
that traffic surveys have indicated a definite need 
for the project. With this much to go on, we 
will proceed to develop the project, making com- 
ments and explanations where necessary. 
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Given our destination points, the first step is to 
select a route. Surveys must be made and sev- 
eral alternate routes selected. Each alternate 
must be carefully studied so that the most favor- 
able will be selected. Primary considerations are 
the mileage, the cost of obtaining right of way 
and the estimated construction costs of each 
alternate. While on one hand the land contours 
may call for a minimum of earth-moving, the 
right of way costs over that route may be pro- 
hibitive. Often the purchase of right of way will 
run to thirty or forty percent of the construction 
costs. As an example, the California Department 
of Highways spent 31 million dollars for right of 
way purchase and 82 million dollars for con- 
struction in 1951-52. 

The process of selecting the final location for 
the project is far from simple. Most projects 
call for a detailed economy study from which the 
final location is selected on the basis of overall 
economy. 

Once the final location has been selected, the 
route must be extensively surveyed. The de- 
signer must have information on land elevations 
and composition for every foot of the project. 
Test bores will be necessary to determine the 
amount of rock which must be excavated. When 
the information so obtained has been collected 
in a single document, teams of designers go to 
work to select a final centerline grade consistent 
with economy and rigid safety minimums. The 
next step is the design of embankment cross sec- 
tions which will serve for the roadway prism. 
The characteristics of the embankment or prism 
cross section at any point depend on the condi- 
tions existing on the centerline grade at that 
point. A project of any length will pass through 
many different land contours and soil conditions; 
over hills, through deep rock cuts, along broad 
damp flood plains and often through damp low 
swamps. Drainage and the accurate control of 
soil moisture content in the roadway prism is 
always a problem. Damp soils are unstable and 
subject to excessive heaving and frost action. 
In the northern United States, even where the 
ground seldom freezes more than 2 or 3 feet 
below the surface, heaving or raising of the road 
surface by 6 inches or more is not uncommon. 
In one case heaving of two feet has been re- 
ported. Drainage is a problem which demands 
that an average of twenty-five cents of the con- 
struction dollar be spend on hydraulic structures 
to insure that the project will remain in satis- 
factory condition even in extreme weather. Soil 
Mechanics plays a large part in the design of 
highways and it is not uncommon that large 
amounts of material may have to be removed 
and replaced with soil whose hydraulic properties 
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OBSTRUCTION to sight 

and strength in bearing are adequate to support 
the imposed loads. As an example, when a proj- 
ect passes through a swamp it is usually neces- 
sary to muck out the unsuitable material down to 
hardpan or an impervious layer and replace such 
material with clean fill. 

I have illustrated in this article only four 
elementary principles which the designer must 
include when he produces the final blueprints. 
These are primarily safety factors which are built 
into modern highways for the protection of the 
highway user. A large amount of research has 
gone into driver characteristics and vehicle po- 
tentialities, and modern design specifications are 
based on the findings of this reesarch. 

The concept of sight distances over crests and 
around curves is an interesting one. The de- 
signer thinks in terms of two definite types of 
sight distance. Non-passing sight distance is 
the longest distance at which a driver whose eye 
is four and one-half feet above the road can see 
an object four inches high on the ground in front 
of him. Passing sight distance is the greater. 
It is the longest distance that a driver whose eye 
is four and one-half feet high can see the top 
of an object four and one-half feet high on the 
road. As seen by the diagrams, this concept 

(Please turn to page 26.) 
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Full-time, off-the-job GRADUATE ' 


■> 



STUDY CENTER. New York’s Coliseum Tower houses one of 
three special study centers set aside for W.E.’s Graduate Engi- 
neering Training Program. Other centers are in Chicago and 


. V , u ’ “’unci uesign pnnciples are one of the man 

technical subjects our engineers cover in Introduction tn \vl ? 
Electric Engineering, the first phase of the program 
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ENGINEERING TRAINING 

helps speed careers at Western Electric 


Right now, \\ estem Electric engineers are back “on campus” 
id a unique new Graduate Engineering Training Program. 
I hev re attending courses at special study centers established 

fj r- ^ . C ° mpany * n ^'’ ca K°> New York and Winston-Salem, 
. . . ts a rare chance to study advanced engineering and get 

full pay at the same time. 45 

These students” are guided by a teaching staff of top West- 
ern Electric engineers, outside experts and professors from 
ea mg universities. They re learning the latest technical devel- 
opments . . . boning up on everything from manufacturing proc- 
esses to computer applications. 

\\ hen the program reaches its peak, some 2,000 to 3,000 West- 
ern ic engineers will attend each year . . . studying in an 

atmosphere as close to a university graduate school as is prac- 
tical for industry. 

This engineering university ’ was horn because of the ever- 
increasing complexity of Western Electric’s job as the manu- 
ant su Pply unit of the Bell Telephone System. Todav 

. E. engineers are right in the middle of exciting fields like 
microwave radio relay, electronic switching and automation. 
Graduate engineering training is designed to spur their devel- 
opmen anc advancement throughout their entire careers. 


How Graduate Engineering Training would work for you 

•^•rience ai First C ofr UnCler a * ter a PP roxim ately six months on-the-job 

' ’ k. '"" < | U< ! ^ iMi-oduction to Western Electric Engineering helps you 

!de™ acrosl y T' r i W E i en ^ring GM ’ Parpens your skills in setting 
uct j.,,: ■ LC lnical subjects include communications systems, prod- 

uct design principles, military electronic systems. 

2 ' first’ vc ir wat Wee n P ro | ram ’, Ceneral Development , starts after your 
urc mnd! R^irl "'i j P ? ^. roa ^ en an d strengthen your engineering back- 
ments anrl it V tec ^ Iuca * subjects like engineering statistics, mcasure- 
Iniman relation ruilu . ntat " >n > and electronics, you receive grounding in 
‘ s ‘ lnc ^ t u ‘ socio-economic importance of engineering. 

Deoefopment ' '/ '[V V*? f nue ^‘ s ^ or formalized technical training. Advanced 
of the engine, r * TS | ^’ U j‘ wee ^ eourses tailored to the individual needs 
develop creative , to a *™(' These courses arc designed to help 

theory, feedhaet engI ” e ® nn g abilities. Computer applications, switching 

cuits arc s mini t Contro systems, and semi-conductor devices and cir- 
cuits are sample topics covered in this phase. 

Be.' ts taking part in the Graduate Engineering Training Pro- 
gram, engineers are eligible for our Tuition Refund Plan for 
after hours study at nearby colleges. 

.1 I,'!.! 0 ?’ th f es a uni( t ue opportunity at Western Electric to 
eve <>i * professional career . . . and work in the exciting world 
of communications. 6 


Western Electric 


manufacturing and supply 



UNIT OF THE Bill SYSTEM 



Knowledge bom in the classroom often sparks on-the- 
job ideas. These engineers are working on transistor 
manufacturing problems. 


OPPORTUNITIES FOR 
ENGINEERING GRADUATES 

(Supervisory and administrative 
opportunities exist in each field) 

Analysis for manufacturing operations: 

Machine and tool requirements— M.E., E.E.; 
Space requirements— M.E., I.E.; Test facility 
requirements— E.E.; Personnel requirements— 
I.E.; Electric power, light and heat require- 
ments— E.E.; Raw material requirements— 
Chem. E.. Met. E„ Phy. Sc.; Procedures and 
processes— M.E., I.E., Time and motion 
studies — I.E., Investigation of manufacturing 
difficulties— M.E.; Quality control— M.E., E.E. 

Planning telephone central offices: 

Equipment requirements — E.E.; Power and 
cable requirements— E.E. 

Development and design: 

New machines and tools— M.E., E.E.; Material 
handling methods— M.E., I.E.; New equip- 
ment and processes— M.E., E.E.; Repair shop 
methods— M.E.; Testing facilities— E.E. ; Test- 
ing methods— E.E. ; Job evaluation studies— 
I.E.: Wage incentive studies— I.E.; Production 
control studies— I. E.; Improved chemical proc- 
esses— Chem. E., Met. E., Phy. Sc.; New appli- 
cation for metals and alloys— Chem. E., Met. E., 
Phy. Sc.; Raw material test procedures— Chem. 
E., Met. E., Phy. Sc.; Service to military on 
electronic devices— E.E. 


For further information write: Engineering 
Personnel, Room 1030, 195 Broadway, 
New York 7, N. Y. 


Pa.; Burlington r ^ m s° r manu * ac f ur ' n B Plants at Chicago and Decatur, III.; Kearny, N. J. ; Baltimore, Md.; Indianapolis, lnd. ; Allentown and Laureldale, 
bution Centers in a? 611 * ° r °i and w ' ns,on ' Salem ' N - C.; Buffalo, N. Y. ; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn. Distri- 
Cl les. Installation headquarters in 16 cities. General headquarters; 195 Broadway, New York, N. Y. Also Teletype Corp., Chicago 14, III. 
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Here are more amusing and 
puzzling braintwisters, so 
“Good Luck!” 

1. Monkey Business 

If a monkey climbs a pole 
that is 10 feet long and ad- 
vances 1 foot each time that he 
moves his arms and legs, and 
slips back 6 inches after each 
advances, (a) How many move- 
ments would he make to touch 
the top, and (b) How far would 
he have climbed" had he gone 
straight up without any lost 
motion? 

2. Who Pays the Bill? 

Three gentlemen went into a 
night restaurant and after sam- 
pling everything in sight, they 
got into a mild argument as to 
which one had the most cash. 
None of them wanted to reveal 
the amount of his assets, so 
they called over the waiter to 
act as referee and settle the 
dispute. He found that A’s 
money and 1/2 °f B’s added to 
1/3 of C’s came to just $32; 
again 1/3 of A’s with % of B’s 
and 1/5 of C’s made $15; and 
finally that % of A’s together 
with 1/5 of B’s and 1/6 of C’s 
totaled $12. How much did 
each one have? 

3. Oh, My Pretty Clementine 

The country spark that asked 
the charming she 
How many years of age that 
she might be, 

Again asked her to tell him in 
all haste 

How many inches she was 
around the waist. 

“My waist is such if multiplied 
by four, 

Four-fifths of product add on 
my age more — 


The square root of three-fifths 

of this is six. 

Now find my waist and get out 

of this here fix.” 

4. Oh to Be a Farm Boy 

Two betting gentlemen who 
we shall call Y and Z were 
so journing at a farmer’s house 
in the country. On taking a 
stroll one evening they met the 
farmer’s daughter, whom we 
shall call X, because she, like 
the boarders, was an unknown 
quantity, and she was carrying 
a pail of milk on her head.' 
They made a bet as to how 
much milk the bucket contained, 
Y exclaiming it was half full, 
and Z that it was not half full. 

Approaching the maiden they 
asked her if they might be per- 
mitted to take a look into the 
bucket, which privilege she 
readily granted them. They 
they found they had nothing to 
measure the milk with, but one 
of them who had a country 
school teacher before he be- 
came a city slicker and hence 
knew T all about water and buck- 
ets and things, found a way to 
roughly measure it. How did 
he do it? 

5. Busy Texans 

Two mavericks that had been 
cut out of the herd from the 
panhandle country in Texas 
journeyed to New York City to 
see the skyscrapers and the 
sights on the roofs thereof. On 
arrival, A had $100 and B had 
$48. They were walking arm 
in arm up that part of the trail 
which was known in the Roar- 
ing Twenties as the Rialto when 
suddenly a bobbed hair bandit 
stepped out in front of them 


with a six gun and said in a 
low r , gentle, persuasive voice, 
“Elevate and donate or I’ll shoot 
your gizzards into next week.” 

Considering she was a young 
lady, together with the other 
circumstances heretofore de- 
scribed, they forked over their 
belongings willingly. The hold- 
up girl took twice as much from 
A as she did from B, but she 
left to A three times as much 
as she did to B. How much 
did she take from each? 

ANSWERS TO DECEMBER 
PROBLEMS 

1. Manager— Mrs. O’Riley 
Asst. Mgr.— Mr. McDonald 
Cashier— Mr. O’Connor 
Stenographer— Mr. St. Patriek 
Clerk— Miss Sullivan 

Teller — Miss McFee 

2. 15 miles 

3. Jack - Sylvia 
Mark - June 
Simon - Barbara 

4. 821 yards 

5. A cousin 

6. Yes, in fact he could walk un- 
der it since the wdre would b- 
almost 16 feet from the 
ground. 

7. 9 tires 

8. Rastus 

b. Gains 5/11 min. every 65 min 
or gains 1 hour every l to 
hours. ' 143 

10. 6/7 inch 


draftsmen^ 

p SUPPLIES 1 

MUTH 

1332 N Y. Av.. N.W. ST. 3-6323 
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RCA ELECTRONICS KEEPS A RADAR 
"WEATHER EYE "ON YOUR COMFORT ON 
THE GREAT AIRLINES 


Flying into a starless night, the pilot’s vision 
may reach a mere 50 yards. Yet he sees a 
storm brewing 150 miles ahead. 

Within minutes he plots a slight change 
in course and flies a smooth, safe corridor 
through the weather. His passengers com- 
plete their trip in comfort and on schedule. 

Credit RCA Electronics for the “Weather 
Eye radar that makes all this possible. And 
United Air Lines’ all-radar fleet for being 
the first (among 24 leading airlines) to use 


this important development. 

RCA pioneering also produced radar that 
guides ships at sea and tracks man-made 
satellites through space. RCA pioneered 
color television, produced the world’s larg- 
est electronic computer, peanut-sized tran- 
sistors and much, much more. 

Progress like this helps explain why RCA 
means electronics — and why electronics 
means a happier, healthier, more secure 
future for you. 



RADIO CORPORATION OF AMERICA 


WHERE TO, 

MR. ENGINEER? 

RCA offers careers in TV and 
allied fields — in research, de- 
velopment, design and manu- 
facturing— for engineers with 
Bachelor or advanced degrees 
in E.E., M.E. or Physics. Join 
the RCA family. 

For full information write 
to: Mr. Robert Haklisch, 
Manager, College Relations, 
Radio Corporation of Amer- 
ica, Camden 2, New Jersey. 
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NEWS IN INDUSTRY 


NEW RADAR TRACKING SYSTEM 

A radar track-while-scan system, which auto- 
matically tracks up to 72 targets in three dimen- 
sions, has been developed by Westinghouse Elec- 
tric Corporation. This is a hybrid ditigal-analog 
system in which error sensing is a completely 
analog function accomplished under the control 
of a digital computer which computes, controls 
and displays information on all 72 tracks. The 
result is a reduction of equipment required and 
an increase in accuracy of track over ranges 
considerably in excess of other types of tracking 
systems currently undergoing test. 

The three-dimensional information in the 
track-while-scan system course directly from a 
single radar source. In addition, individual 
monitors for each track are provided, and auto- 
matic track fault alarms permit one operator to 
successfully monitor 12 tracks. The computer 
components are made up of plug-in package units, 
using printed circuits and all static components. 



Rack of printed circuits used in 72-target tracking system. 



300-million candle power providing beacon for nl an ^ 
leaving National Airport. 


WASHINGTON'S SKYWAY TRAFFIC LIGHT 

A 300-million candle-power beam of light ha 
been installed near the Washington Airport t 
direct aircraft away from nearby heavy populate!) 
areas. A 2500-watt short-arc mercury lamp devol 
oped by Westinghouse, produces the light for th 

“skyway traffic light” to be operated by Fedevli 
Airways. " 

The unusual aspect of this aerial beacon is that 
the pilot does not actually see the light itself, j 
stead, he sees a high-intensitv reflection of th 
light from moisture and dust particles in the 
This resulting column of light rises skyward abo.t 
seven and a half miles beyond the end of the n 
way and is tilted toward the planes at an angle l 
25 degrees from the vertical position. 

As planes take off from the Washington 
at night, they follow a normal flight pattern until 
they see the beam. Then they fly directly tovvLTj 
the beam which leads them up the Potomac RK 
away from the heavily populated areas. This g rpa a 

Ireas CS ^ ^ ° f ^ planes in the residential 

In the short-arc lamp, originally developed -F 
Navy signalling apparatus, the arc is compreJS 
to a fraction of an inch. The lamp becomes H w, 
liant, high-intensity point source of light having tn 
operating simplicity of a light bulb. 

It is the brightest, continuous-burning man m ri 
light source available. Its characteristics also i 
mit completely automatic operation for lonir 
of time by remote control. 
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CAN YOU FIGURE IT OUT? 


223 years ago, the good townspeople 
of Koenigsberg amused themselves 
with this puzzle: How to cross all 
of their town's seven bridges in one 
trip without recrossing any of them? 
Can you . figure it out? 


Robert G. Hildenbrandt tells 
whot it's like to be . . . and 
why he likes being ... on 
Electronic Circuit Designer 
with IBM. 


LAND 


RIVER 


RIVER 


ISLAND 


ISLAND 


RIVER 


^"Solution" at bottom of page 


FIGURING OUT A CAREER? 


Selecting a career can be puzzling, too. 
Sometimes, as with the seven bridges, the 
answers aren’t always available. In engi- 
neering and research, it’s just as important 
to discover that no solution may be possible 
as to find the solution. It is equally true in 
career selection that some companies can 
provide solutions . . . opportunities for 
growth . . . not always available in all com- 
panies. Here’s how Bob Hildenbrandt found 


tion will take on increasing importance. 
Transistorized computers offer an excellent 
chance for development work in computer 
circuits . . . high-frequency power supplies 
. . . magnetic amplifiers, regulators, storage 
devices. Challenge? It’s tremendous — for 
we’re working not only on present systems, 
but those of the future!” 


*"SOLUTION" 

This is one of the cele- 
brated problems of math- 
ematics, dating from the 
18th century. That it 
CAN’T be done was 
proved by the great 
mathematician Euler in 
1735. Euler’s "solution” 
founded the science of 
topology, important to- 
day in electronic circuit 
design. 


the solution to his career problem— at IBM: 

“Since joining IBM,” Bob says, “I’ve seen 
some amazing developments in advanced 
circuitry. In my opinion, transistorized digi- 
tal airborne computers represent one of the 
most progressive assignments in electronics 
today. As we enter the missile age, the 
technology of packaging and miniaturiza- 


There arc many excellent opportunities for 
w’ell-qualified engineers, physicists and 
mathematicians in IBM Research, Develop- 
ment and Manufacturing Engineering. Why 
not ask your College Placement Director 
when IBM will next interview on your cam- 
pus? Or, for information about how your 
degree will fit you for an IBM career. 


Mr. R. A. Whitehorne 

JUST WRITE TO: IBM Corp ” Dep *’ 852 
590 Madison Avenue 

New York 22, N. Y. 
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AREA RULE 

(Continued from page 11.) 

some places and subtract area in others. In 
the case shown, in order to make the airplane 
area distribution conform to the area distribu- 
tion of the ideal body, it was required that area 
be added to both the nose and aft sections and 
subtracted from the midsection. 

In order to accomplish these steps the designer 
may have to make certain compromises to meet 
the specifications for the airplane design. For 
example : cockpit visibility requorements must be 
met; if the aircraft is to be carrier based its 
size may be limited by the elevator size on the 
aircraft carrier; the fuselage cross-section must 
be large enough to house the engine, which is 
one reason why the ideal body may have to be 
lengthened as described above ; provision may 
have to be made for the addition of an after- 
burner at a later date. These things and many 
more may seriously affect the final cross-sectional 
area and overall length requirements. The addi- 
tions in cross-section area which are sometimes 
necessary allow the designer some valuable extra 
volume in the fuselage which can be used to 
house necessary aircraft equipment. An example 
of this is the long nose and tail blisters on the 
Convair F-102A 
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Washington, D. C. 


The final shape of aircraft designed to con- 
form to the area rule concept shows a curious 
fuselage indentation which has erroneouslv been 
labeled “coke bottle,” ‘‘Marilyn Monroe” and 
“wasp waist.” This indentation, or decrease in 
the fuselage width in the region of the wing root, 
is quite pronounced in the photograph of the 
F-102A 

A powerful, useful, simple tool is provided by 
the area rule in eliminating interference drag 
because it permits the use of design informa- 
tion on theoretically optimum bodies to be ap- 
plied to the design of airplane-like configurations 
having similar optimum drag characteristics. 
The area rule has reduced to a graphical proce- 
dure the detailed analysis which previously has 
been required whenever the effects of wing geom- 
etry such as thickness, sweep and aspect-ratio 
were involved. Such analyses were always 
clouded by the effects of other variables which 
could not be evaluated. 

The Grumman Fll-Fl was the first airplane 
to which the area rule concept was applied. it 
was also the first airplane to exceed sonic speed 
in level flight. Curiously enough, when designed 
to conform to the area rule, the F11F-1 required 
approximately 25 per cent less power to fl v at 
supersonic speeds than was called for in' the 
original design. Even more remarkable was the 
increase in performance of the Convair F-102 
This airplane was originally designed as a super 
sonic craft; however, it would not attain super- 
sonic speed. When redesigned in conformance 
with the area rule (and redesignated the F-lO^Al 
it attained supersonic speeds in a climb. 

Thus, the area rule has proved to be a simnle 
and useful method of reducing greatly the sharn 
increase in wing-fuselage drag associated with 
flight at transonic speeds. It has made po Ssibl e 
the rapid acceleration of aircraft through th 
transonic speed range and the attainment 
supersonic speed with less power than previous- 
required. - 


c.uurtK - I KENT: 1130 19th St., N. W 

Engineering & Drafting Supplies 
Blueprints & Reproduction Services 
ARLINGTON - WASHINGTON - BETHESDA 
JA. 5-1900 ST. 3-3800 OL. 6-8800 

SPECIAL STUDENT PRICES 


ALLEN, MITCHELL & CO. 

MACHINISTS — ENGINEERS 
1053 Thirty-First Street, Northwest 
FEcferal 3-1816 


22 


THE MECHELECU 



\ 

Tear out this page for YOUR BEARING NOTEBOOK . . . 
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How to make a 
good grade with 
a scraper 


Huge 518 hp. scrapers like this 
often have to maneuver giant 
loads on hills — up, down and 
sideways. Engineers who de- 
sign these mammoth earth 
movers have to provide for the 
terrific, combination radial and 
thrust loads, plus shock loads. 
To take the loads and assure 
dependable scraper perform- 
ance engineers mount wheels, 
pinions and differentials on 
Timken® tapered roller bearings. 




Tapered design lets Timken® bearings 

take both radial and thrust loads 

Not all bearings can take loads from the sides, as well as from above. 
The tapered design of Timken bearings lets them take both radial 
and thrust loads in any combination. And because Timken bearings 
roll the load on a full line of contact between their rollers and races, 
they have extra load-carrying capacity. 



Want to learn more about 
job opportunities? 

Timken bearings help make better machines. 
And better machines make our lives richer, 
give us more leisure time. We call it Better- 


ness. Why not find out more about Better- 
ness and how you can help create it. Write 
for: "BETTER-ness and Your Career at the 
Timken Company”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 



TIMKEN 

TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED 

ROLLER BEARINGS 



\ \ l / 

NOT JUST A BAIL Q HOT HIST A ROLLER dZD THE TIMKEN TAPEREO ROLLER (£=> BEARING TAKES RADIAL ® AND THRUST -fi- LOADS OR ANY COMBINATION 
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JANSKY & BAILEY, Inc. 

27 Years of 

RADIO AND ELECTRONIC 
ENGINEERING 

Offer Positons In 

Systems Engineering 
Operations Engineering 
Communication Engineering 
Rroadcast & Television Engineering 
Applied Research & Development 
Instrumentation 
Interference Engineering 

Also Port-Time Training Programs For Second 
And Third Year Electrical Engineering Students 
Contact: 

Personnel Office, Engineering Building 
1339 Wisconsin Avenue, N. W., Washington 7, D. C. 

Telephone FEederal 3-4800 


COMBUSTIONEER 

CORPORATION 

Heating and Air-Conditioning 
Engineers 

F. A. HESSICK, Pres. D. E. SHYTLE, Vice-Pres. 

COMBUSTIONEER AUTOMATIC COAL STOKERS 
TODD OIL BURNERS 

WESTINGHOUSE AIR CONDITIONING SYSTEMS 

★ 

401-09 TENTH STREET, S. W. 
Washington, D. C. 

★ 

Telephone: NAtional 8-5420 


ELECTRONIC FUEL INJECTION 

(Continued from page 13 .) 

to maintain smooth operation over the transi- 
tion period. A rapid change in manifold vacuum 
causes a pressure sensitive switch to operate, 
inserting extra resistance into the circuit for the 
time necessary for pressure in the switch hous- 
ing to equalize. 

An additional feature is the altitude compen- 
sation control attached to the main control box, 
which decreases resistance linearly as altitude 
increases to shorten the control pulses and main- 
tain a constant fuel-to-air ratio. This control 
is operated by an aneroid pressure sensing de- 
vice, so it will also adjust for barometric changes. 

Thermistors are located in the water jackets 
of each cylinder to sense and transmit tempera- 
ture data to the electronic modulator for maxi- 
mum performance during the starting and warm- 
up periods. Also, a thermistor may be placed 
in the air intake passage to sense the tempera- 
ture of air entering the cylinders. 

Tests of V-8 automobile engines at speeds from 
20 mph to 70 mph show that these engines gave 
better gasoline economy when equipped with the 
Bendix Electrojector system than when equipped 
with four-barrel carburetors. 


ENGINEERS 

Plan now to attend 


Engineers’ 
Banquet and Ball 
MAY 10, 1958 


PRESIDENTIAL ARMS 
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Pomp-turbine design is now the work . . . 
hydraulics, the field ... of John Jandovitz, 
BSME graduate of College of City of New 
York, ’52. 


Water conditioning chemical, service, and 
equipment specialist in Houston is new 
assignment of Arthur Brunn, BS Chem. E., 
University of Tennessee, '56. 




Recent 

training Course Graduates 

select wide choice of 
careers at Allis-Chalmers 


Field sales engineering of America’s 
widest range of industrial products is choice 
of Ray Goodwill, BSME, Michigan State 
College, '54. 



HPHERE’S variety at Allis-Chalmers. Whether 
you re thinking in terms of types of industries, 
kinds of equipment, types of jobs, or fields of work, 
the diversification of Allis-Chalmers provides un- 
surpassed variety. For example: 



Starting up a cement plant in Mexico 
after coordinating all work on it is latest 
job of John Gibson, BS Mef. E., University 
of California, '54. 


Nucleonics is chosen field of R. A. Hart- 
field, BME, Rensselaer Polytechnic Institute, 
'53. Currently he is working on design and 
development of new nuclear power plant. 


Types of jobs 

Research 

Design 

Manufacturing 

Application 

Sales 


Industries 

Equipment 

Fields 

Agriculture 

Tractors 

Metallurgy 

Cement 

Kilns 

Process Engineering 

Chemical 

Screens 

Mechanical Design 

Construction 

Earth Movers 

High Voltage Phenomenon 

Electric Power 

Transformers 

Stress Analysis 

Mining 

Crushers 

Nucleonics 

Nuclear Power 

Reactors 

Electronics 

Paper 

Control 

Hydraulics 

Petroleum 

Pumps 

Motors 

Steam Turbines 

Acoustics 

Thermodynamics 


An outstanding training program, started in 1904, 
is designed to help you find the activity within 
these groupings for which you are best suited. Up 
to two years of theoretical and practical training 
are offered. Direct employment at Allis-Chalmers 


is available for those with sufficient background. 

Learn more about Allis-Chalmers and its train- 
ing program. Ask the A-C district office manager in 
your area or write Allis-Chalmers, Graduate Train- 
ing Section, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 



MARCH 1958 


25 


HIGHWAYS 

(Continued, from page 15.) 

applies both to crests and curves and to combina- 
tions of the two. Codes proscribe the specifica- 
tions for these distances, and dictate in turn the 
allowable grades and curvatures. These concepts 
are minimums which the designer must incor- 
porate in his work. Codes likewise proscribe 
minimum lane and shoulder widths. 

The concept of superelevation or “banking” is 
one which was adopted from railroad practice as 
vehicle speeds increased so that the tendency of 
vehicles to skid or spin out of high speed curves 
thereby increased. Properly superelevated curves 
incorporating easement spirals on both ends pro- 
vide safety and comfort to the 60 mph driver. 
A properly superelevated curve decreases the like- 
lihood of a skid even under adverse weather 
conditions. 

These factors are only a few of the many 
considerations which must be incorporated in 
highway design. Large amounts of time and 
money have been expended in materials testing 
and research. Two general types of surface 
material predominate today. These are bitumi- 
nous and concrete. Both types have particular 
advantages and disadvantages so that in the 
long run it is usually economy that dictates the 
final selection. To illustrate, bituminous pave- 
ment was used on the New Jersey Turnpike. 
Since it passes through the large petroleum com- 
plex and is in proximity to the Port of New 
York, asphalt and oils used in bituminous pave- 
ment were more cheaply obtained and therefore 
it was an economical choice. 

Mention should be made of the controlled access 
principle — the name that engineers and planners 
use to denote a facility that is fully controlled 
by the administrating agency. This means that 
admission or departure from the highway takes 
place only at points designated by the agency. 
Contiguous property owners do not have free 
access to the highway. Controlled access has 
been proven to achieve two very desirable aims : 
First, it insures a free flowing volume of traffic; 
and second, accident opportunity is markedly 
reduced. To illustrate the vast difference between 
free and fully controlled access one need only 
compare two nearly adjacent facilities. For 
those familiar with this area a simple yet strik- 
ing comparison may be made. The Baltimore- 
Washington Parkway is a controlled access fa- 
cility. U. S. Route 40 from Baltimore to New 
Castle, Delaware, is a well-designed facility but 
is totally lacking controlled access. The money 
spent on this project is half wasted and the 
basic purpose of the improvement is compro- 


mised. A driver on the Baltimore-Washington 
Parkway may proceed in comparative safety by 
either night or day; however, if he moves by 
night he would do well to stay clear of U. S. 
Route 40. A driver on U. S. Route 40 is liable 
to pick up in his headlights the broad side of a 
moving van stretched across his path. Vehicles 
may enter Route 40 by any one of numerous 
small unmarked access roads. Route 40 is a good 
facility rendered unsafe by commercial encroach- 
ment. 


r many , me entire project is tied down with 
a final blueprint and a proposal containing the 
specifications for the materials to be used and 
the methods to be employed. In final form, these 
represent the best available materials and prac- 
tices currently approved and adopted for use 
Invitations are sent to interested ccntractors to 
bid for the job. The contract as a rule is awarded 
to the lowest bidder who can meet the require- 
ments set forth by the agency issuing the invita- 
tion to bid. Construction can then begin, and 
before too many months have passed the public 
is the beneficiary of top-notch engineering effort 

Thus we have briefly surveyed the cooperative 
effort of hundreds of engineers, technicians ad 
ministrators and economists. Before the project 
is finally approved, it is thoroughly inspected bv 
engineers to insure that it meets the high stand 
ards demanded by the plans and specifications 
Every step of the construction is inspected as 
the work progresses. The contractor is not al 
lowed to bury his mistakes. Close quality control 
is maintained throughout the job. 

The net result is the finest type of facility 
that money can buy. If the planning is adequate 
fully controlled access is achieved and public 
welfare and safety are not compromised for com 
mercial interest. Here the responsibilities of 
the civil engineer are weighty and his role^is a 
challenging one. 

One final word, without which no article 
modern highway development would be complete 
Modern highways are designed for travel t 
speeds which will be consistent with safe opera 
tion and economy. In this connection it is 
likely that we will see highways designed for 
high capacity on which the legal speed limit 
exceeds 60 mph for a long time to come. Mode™ 
superhighways have overtaken the driver in th 
designs have exceeded the capabilities of tb 
average vehicle operator to capitalize on them 
This does not mean, however, that the mode™ 
superhighways are foolproof. A highway i 
facility designed to be used by human beings 
and no highway, no matter how well designed ‘ !!, 
constructed, is more foolproof than the wl 
fool who uses it. 
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Emblem Contest 
Deadline Extended 

The engineers emblem contest 
deadline has been extended to 
April 30. The contest was estab- 
lished to obtain an emblem for the 
School of Engineering. Anyone 
may enter as many designs as he 
wishes. Prizes are : one ticket to 
the Engineers’ Banquet and Ball 
on May 10, a carton of Marlboro 
or Philip Morris cigarettes, and a 
certificate. All participants will 
receive a letter or certificate in 
recognition of their effort. All 
entries are to be colored or are to 
have the colors designated and 
are to be placed in the box on 
the hall table in the Davis-Hodg- 
kins House at 731 22nd St., N. W. 
A short explanation of the sym- 
bolism used would also be helpful. 

Entries received to date indicate 
a lot of thought and artistic skill 
went into their creation. How- 
ever, it s not too late to submit 
your idea. It could be the winner. 


Engineers Sponsor 
Social Events 

The Engineers’ Council is co- 
sponsor with the Dance Depart- 
ment of a square dance to be 
held April 18. The dance com- 
mittee has not established the lo- 
cation as yet but, barring bad 
weather, the dance will probably 
be held on Lisner Terrace or on 
one of the newly surfaced park- 
ing lots. Free soft drinks will be 
furnished. An expert knowledge 
of the intricacies of the square 
dance is not needed. Beginners 
are welcome. 

The big event of the School of 
Engineering social year, the 
Engineers’ Banquet and Ball, 
is scheduled for May 10 at 
the Presidential Arms. Couple 
tickets are priced at a very 
reasonable $10.00 and are avail- 
able from any Engineers’ Council 
member. 


MECH - MISS 



Photo by Tom Beale 


For the benefit of hi-fi enthusiasts, the background for our March Mech-Miss 
is a Capozio Speaker Cabinet from Schrader Sound of Georgetown. For the 
benefit of readers interested in more basic things, the pretty platter spinner is 
Miss Joan Kamage, a 20-year-old Kappa Kappa Gamma. Joan is a junior trans- 
fer student from the University of Connecticut. She lives in suburban Mary- 
land and is majoring in zoology. 


MARCH 1958 


27 



Now you can 


see 


why only 


leads & pencils give you perfectly 




GRAPHITE LIKE THIS 


CLAY 


LIKE 


THIS 


MAKES THIS LEAD STRUCTURE 


100% “ELECTRONIC" GRAPHITE 


SUPERFINE CLAY 


MAKES THIS LEAD STRUCTURE 


YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE DRAWING LEADS AND PENCILS 


PROVEN GRADING — 17 different formulae make sure you get exactly the line you expect— 
from every pencil, every time. 

PROVEN DURABILITY— Because compact lead structure gives off no chunks of useless “dust" 
to blow away, Turquoise wears down more slowly. 

PROVEN NEEDLE-POINT STRENGTH — as electron photomicrograph shows, Turquoise lead struc- 
ture is finer— and therefore stronger. It holds a needle point under 
drawing pressures for long lines of unchanging width. 


EAGLE PENCIL COMPANY • NEW YORK • LONDON • TORONTO • MEXICO . SYDNEY • BOGOTA 
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Eagle Turquoise 
sharp drawings 



This Electron Microscope takes per- 
fect pictures 7,500 times actual size 
—lets you sea the startling difference 
between Eagle’s ’'Electronic” Tur- 
quoise Lead and the lead in the 
usual quality drafting pencil. 


Photogrophs courtesy of 
lodd Reseorch Industries, Inc. 



...AND MARKS LIKE THIS 


Relatively large, irregular particles 
of graphite make a rough-edged 
line. Drawings will be inferior. 



Tiny, more uniform particles deposit as 
a clean-edged, solid line. Drawings 
will be perfectly sharp, clearly defined. 

WRITE FOR FREE SAMPLE DEMONSTRATION KIT 

(including Turquoise wood pencil. Turquoise lead, and 
Turquoise "skeleton" lead) naming this magazine. Eagle 
Pencil Company. 703 East 13th Street, New York, N Y. 



EAGLE “CHtHII » SEALED "TURQUOISE DRHIUII16 


• TURQUOISE DRAWING PENCILS: ®"El.ctronic" graphite. 17 grade., 6B through 9H. 



• TURQUOIS 

CLEANTEX 

ERASER: 

Super-soft, 

non-abrasive 

rubber. 



i-rt 

CD 

<C 

LU 


• TURQUOISE DRAWING LEADS: 

Fit any standard lead holder. Grades 5B through 9H. 



EAGLE TURQUOISE 3379 


• TURQUOISE LEAD HOLDERS: Hold any grad* of Turquoia* load. 



EAGLE 
TURQUOISE 

PENCILS AND LEADS 

are the largest-selling 
in the United States! 
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Alumviews 


Plan to Attend Annual Luncheon Saturday, April 26 


The Annual Alumni Luncheon 
will be held this year at the 
Willard Hotel, Washington, D. C. 

Mr. Charles S. Rhyne, LLB ’37, 
President of the American Bar 
Association, will be the featured 
speaker. He will talk on Uni- 
versity growth and development. 

Scheduled for 12:00 noon, the 
Luncheon program will include 
awards of distinction to faculty 
members serving the University 
for twenty-five years. Faculty 
members to be honored are : Sam- 
uel Mayer Dodek, Associate Clini- 
cal Professor of Obstetrics and 
Gynecology ; Addison McGuire 
Duval, Clinical Professor of Psy- 
chiatry; Chester Elwood Leese, 
Professor of Physiology; William 
Henry Myers, Educational Co- 
ordinator and Professor of Physi- 
cal Education for Men ; Leland 
Wilbur Parr, Professor of Bac- 
teriology ; and Gretchen Louisa 
Rogers, Associate Professor of 
German. 

Write the Alumni Office for 
hotel reservations April 26th. 
Your University is proud of its 
growth. Why don’t you visit 
Washington and see for yourself. 


Harry M. Brandler (B.E.E. 
’55) is a Consulting Field Engi- 
neer with the Standard Electric 
Time Co. This work entails his 
traveling the whole U. S. but is 
very enjoyable and profitable ac- 


cording to Harry. He and his 
wife were blessed with a baby 
boy last August, David Joseph. 
Harry’s home address is 107 
School Street, Springfield 5, Mass. 


J. W. (Bill) Grady has writ- 
ten a couple of newsy letters 
which we were waiting to in- 
clude in a larger Alumviews 
section but a few of his remarks 
might be used here. Bill is pres- 
ently on assignment in Germany 
(U. S. Naval Forces, Germany, 
APO 757, New f York, New 
York) and has moved his family 
over there with him. They are 
living in Frankfurt but Bill 
travels frequently in connection 
with his work and mentions be- 
ing in most of the major spots 
in West Germany, as well as 
Holland, Switzerland, Paris, and 
Austria. 


Robert H. Van Sickler, Lt., 
USAF (B.M.E., ’55) is pres- 
ently assigned to Hsin-Chu, 
Taiwan, as a controller for the 
TM 61-C. Bob says that he en- 
joys living in China and is look- 
ing forward to the remainder 
of the tour. His present ad- 
dress is 17th TACMISSILE- 
RON APO 140, San Francisco, 
California. 


Charles Wimbrow (B.S.M.E. 
’51) has been employed for the 
past six years in the Engineering 
Department of The Dow Chemical 


Company, Freeport, Texas. He 
presently holds the position of 
Utilities Section Engineering 
Manager and supervises a group 
of project engineers who handle 
all of the Texas Division service 
and power projects. He passes 
the word along that Dow is a fine 
employer and he heartily recom- 
mends the company to anv engi- 
neer who might like to move to 
Texas. He is now living at 115 
Chinaberry, Lake Jackson, Texas. 


J. Harold Link (B.S. in E E 
'40) is employed as an Electrical 
Engineer in the Interior Commu- 
nications Branch of the Bureau 
of Ships, Navy Department His 
work is in the field of Ship Meter 
mg and Indicating Systems. His 
present address is 5631 Knoll- 
wood Road, Washington 16. D C 


H.M.E. ’47. M.S. ’54 Maryland) i s 
now General Manager of the Ord- 
nance Systems Division of Gulton 
Industries, Metuchen, New j er . 
sey. The Division is engaged hi 
tuzmg systems for missiles, soivu 
■systems, and A.E.C. projects 
Berme is living at 522 Pember 
ton Ave., Plainfield, N. J., anr 
would like to hear from formei 
fellow students and students 
studied under him while he v Va 
teaching at G.W.U. 


TO: ALUMNI EDITOR 

Mecheleciv Magazine 

The Davis-Hodgkins House 

The George Washington University 

Washington 6, D. C. 


From : 



Here are a few comments for ALUMVIEWS on where 


am working, what I’m doing and news of mv f amilv 


Degree and Date 


Fraternity 
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and now consider your career 

RESEARCH • DEVELOPMENT • ENGINEERING 


The Vitro Corporation of America is a highly 
diversified organization with one or more operating 
units in eight states. It is heavily engaged in _the 
nuclear energy field but also has the "know-how" in 
such other areas as construction of chemical and 
petro-chemical plants, rare earth refining and process- 


ing and research and development of industrial pro- 
cesses, instrumentation and weapons systems, yitro 
Laboratories is the research and development division 
of the Corporation working for industry, the armed 
services, the Atomic Energy Commission and the 
Corporation itself. 




'.'v f 





The West Orange Laboratory is a versatile organization doing 
research and development work in the physical, chemical and 
electronic fields, including pilot plant operation. Typical areas of 
work include missile guidance, digital data processing, ultra high 
temperature and separations processes, electro-kinetics, mathe- 
matical analysis and special instrumentation. Special laboratories 
are devoted to physics, chemistry and electronics with additional 
facilities also available for prototype fabrication. 


The Silver Spring Laboratory is engaged in applied research and 
development work in the acoustic, electronic and electro-mechan- 
ical fields. By applying the “know-how gained in these areas the 
Laboratory has become a leader in the underwater weapons, ship- 
board missile systems, underwater acoustical devices and counter- 
measures, electronic reliability and special weapons fields. Facilities 
permit prototype fabrication, assembly and testing. 


The Armament Test Activity is a technical operation in support 
of the Air Force's Armament Center at Eglin Air Force Base 
where bombing techniques, fire control systems and missiles are 
tested. As such the Armament Test Activity's functions include 
the engineering of instrumentation systems for the measurement 
of performance of Air Force weapons, operation of test ranges 
and data collecting systems and reduction of test results into 
analyzable data. 


The Vitro Laboratories Division has provided particular advantages to recent 
engineering and science graduates. The same advantages are available to you: 


Professional level assignments 

Advanced education at Company 
expense. 

Modern facilities 
Promotion based on merit. 


Silver Spring Laboratory 
14000 Georgia Ave. 
Silver Spring, Md. 


General Delivery 
Eglin Air Force Base 
Florida 



Three locations from which to 
choose 

Varied projects 
Suburban living conditions 
Small team assignments ^ 


West Orange laboratory 
200 Pleasant Volley Way 
West Orange, N. J. 



VITRO LABORATORIES 

DIVISION OF VITRO CORPORATION OF AMERICA 
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AW FABER II® CRSTELL 


Imported CASTELL 

"BLACK GOLD" 

G&fihrfe 

adds skill to your hand 


Horizontal opportunities are 
plentiful for graduate engineers 
— but how about verti- 
cal opportunities? How 
high will you grow in 
5 years? 


That will depend on 
your native talent, hard 
work and such profes- 
sional habits as the use 
of imported A.W.Faber 
Castell. “black gold” 
graphite — the best na- 
tural graphite testing 
out at mere than 99% 
pure carbon — makes 
Castell the world’s 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea- 
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti- 
fically-accurate degrees, 
8B to 10H. 

If you prefer a 
Holder, try Locktite 
Tel-A-Grade 9800 
which shows your de- 
gree in a flash — plus 
imported “black gold" 
Castell 9030 Lead. 
Shop in your college 
store and insisl on 
Castell across the 
board. 



A.W.FABER-CASmi 

PENCIL CO., INC. NEWARK 3, N. J. 



LIPSTICK 

S LAPS'D 



“Whoever told that guy he was a 
prof? He just doesn’t know how to 
teach the stuff. Everybody hates him. 
Every time he tries to explain some- 
thing he digresses so much that no 
one can understand what he’s talking 
about. I think he ought to quit teach- 
ing and go back to the farm.” 

“Yeah, I flunked too.” 


“You must have had a terrific time 
last night: your eyes are sure blood- 
shot.” 

“You oughta see them from this 
side!” 


Voice on Phone: “Bob Shaken is 
sick today and he can’t come to class. 
He requested me to notify you.” 

Professor: “All right. Who is this 
speaking?” 

Voice: “This is my roommate.” 


She: “Sir, I’ll have you know that 
I intend to marry an engineer and a 
gentleman.” 

He: “You can’t; that’s bigamy.” 

“Now that we’re engaged, Darling, 
you’re going to give me a ring, aren’t 
you?” 

“Sure, kid, what’s your phone num- 
ber.” 


cnaiantly down the street turned i 
corner and ran down a poor inebriated 
engineer. Without any show of emo 

“Youm'k T 0Ut °* the car Rnd -aid. 

\ ou d better watch out, young man.” 

t e gads, groaned the drunk, “don’t 
tell me you’re going to back up?” 

A woman approached the pearlv 
gates and spoke to St. Peter. “I)o von 
know if my husband is here’ Hi 
name is Smith.” "Madam,” St.' Peter 
admonished, “we have many Smith' 
here; you must be more 'specific " 
"William Smith,” said the woman 

Madam, you must be still more s Pe 
cific. Does he have any outstanding 
characteristics” “Well, he 
said that if I was ever unfaithful to 
His name after he died that he would 
turn over in his fjfrave.” 4 ‘OVi e 
course,” said St. Peter, “ Vou 
mean Whirling Willie Smith.” * 

The ship was sinking and the Can 
tain called all hands aft 
among you can pray?” he asked ..i 
can, replied an Ensign. “Then n * 
shipmate,” ordered the Captain “ Th ' 
rest of you put on the life j acl . , 
were one short.” J ac kets. 


Teacher: “How much is four times 
three?” 

J immy : “Twelve.” 

Teacher: “Correct! That’s very 
good, Jimmy.” 

Jimmy: “Very good? Hell, that’s 
perfect.” 


He: “What’s purple, has four legs, 
and eats people?” 

She: “What?” 

He: “A four-legged, purple, people 
eater.” 


Traveler: “Give me a round-trip 
ticket.” 

Ticket agent: “Where to?” 
Traveler: “Back here, you fool.” 


One day a little mouse was hurry- 
ing across a wheat field when suddenly 
it was scooped up by a big reaping 
machine. The poor little mouse was 
thrown from side to side and was 
finally tossed back on the field. An- 
other little mouse happened upon his 
friend lying on the ground and asked 
him what had happened. “I’ve been 
reaped,” came the reply. 


Reader: “Do you make up those 
jokes yourself?" 

W. W.:“Yep, out of my head.” 
Reader: “You must be.” 


huh Well, tonight I’ll wear mv l 
cut dress and show him ■» thi 
two.” a th »ng oi 


Jack O. was very indignant at k '• 
arrested He staggered into th^p' 
hce Station and before the Ca«tT? 
Had an opportunity to say anvfu? 
he pounded his fist on th4 desk- 
saui, “What 1 wanna know f* 

I ve been arrested.” "Yon - 

brought in for drinking,” an , ' Veri 
the Captain. “Well thass diffeVont'**' 
thass fine— let’s get started.” nt ~ 


A young engineer got a job in „ 
mote mining camp. On his fi ' ’ 4 
off, he approached the boss and ' 

Say, boss, what do you do ~ 
here for amusement?” “Whv ” ar ° l 
the boss, “we usually watch ’<5 repl 
cook, drink a gallon mixture 
key, gasoline, and red peper " l 
the funniest thing you ever sgw\ 
don t you come along’” mv * " 
engineer was obviously shock*,! V ° l 
thanks,” he said. “I don’t " 

sort of stuff.” “Well ” for * 

boss, “I sure wish 
along. We could use Vo .? d cc 
“Why” asked the enginee/ “L hei 
somebody to hold Sam. n 

for that sort of stuff either.”' ° n t 

ihk mechr LR( 
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PHOTOGRAPHY AT WORK 
No. 30 in a Kodak Series 



Pepsi-Cola International Panorama, 
a magazine of places and people, 
reaches people around the world, 
builds recognition for Pepsi-Cola as a 
product associated with the better, 
happier side of life. 

Photography 
speaks 
in every 
language 



What better way to say people take naturally to 
“Pepsi” whether in Leopoldville or Lichtenstein? 



1 his picture leaves no doubt that Netherlander 
are neighborly. 


To tell its story in 75 coun- 
tries, Pepsi-Cola puts pictures 
to work to add meaning to the 
product’s global billing as "the 
refreshment of friendship." 

To build up an atmosphere of 
friendliness and understanding 
in markets around the world, 
Pepsi-Cola International pub- 
lishes “Panorama” — and gives the 
brunt of the job to photography. 

Photography knows no lan- 
guage barrier. It is clear to young 
and old alike — appeals to every- 


one. With photography, people 
are real; situations authentic, 
convincing. This is what makes 
photography such a powerful 
salesman. 

Large businesses and small can 
use this powerful salesmanship — 
can also use photography to cut 
costs and save time in many other 
ways. It can help with problems 
of product design — can watch 
quality in production. It trains. 
It cuts office routine. You’ll find 
that it can work for you, too. 


EASTMAN KODAK COMPANY, Rochester 4, N 



CAREERS WITH KODAK 


With photography and photographic processes 
becoming increasingly important in the business 
and industry of tomorrow, there are new and 
challenging opportunities at Kodak in research, 
engineering, electronics, design and production. 


If you are looking for such an interesting oppor- 
tunity, write for information about careers with 
Kodak. Address: Business and Technical 
Personnel Dept., Eastman Kodak Company, 
Rochester 4, N. Y. 








Interview with General Electric’s 
W. Scott Hill 

Manager — Engineering Recruiting 

Qualities I Look For 
When Recruiting Engineers 


Q. Mr. Hill, what can I do to get the 
most out of my job interviews? 

A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be- 
lieve you have a contribution to 
make. Looking over company in- 
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 

Q. What information do you try to get 
during your interviews? 

A. This is where we must fill in be- 
tween the lines of the personnel 
forms. I try to find out why partic- 
ular study programs have been fol- 
lowed, in order to learn basic motiva- 
tions. I also try to find particular 
abilities in fields of science, or math- 
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec- 
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? 

Q. What part do first impressions play 
in your evaluation of people? 

A. I think we all form a first im- 
pression when we meet anyone. 
Therefore, if a generally neat ap- 
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your- 
self and had some pride in the way 
the interviewer might size you up. 

Q. With only academic training as a 
background, how long will it be before 
I’ll be handling responsible work? 

^ GEN 


A. Not long at all. If a man joins a 
training program, or is placed direct- 
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider- 
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 


field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum- 
mers, to support themselves These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 


Q. How will the fact that I’ve had to 
work hard in my engineering studies, 
with no time for a lot of outside activi- 
ties, affect my employment possibilities? 

A. You’re concerned, I’d guess, with 
all the talk of the quest for “well- 
rounded men.” We do look for this 
characteristic, but being president 
of the student council isn’t the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj- 
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 

Q. How important are high scholastic 
grades in your decision to hire a man? 

A. At G.E. we must have men who 
are technically competent. Your 
grades give us a pretty good indica- 
tion of this and are also a measure 
of the way you have applied your- 
self. When we find someone whose 
grades are lower than might be ex- 
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 




exactly what he wants to do when he is 
being interviewed? 

A. No, I don’t. It is helpful if he 
has thought enough about his in- 
terests to be able to discuss some 
general directions he is considering 
For example, he might know whether 
he wants product engineering work 
or the marketing of technical prod- 
ucts, or the engineering associated 
with manufacturing. On G-E train 
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be 
fore they make their final choice. 

Q. How do military commitments affect 
your recruiting? 

A Many young men today have 
military commitments when the*, 
graduate. We feel it is to their ad^ 
vantage and ours to accept empl OV - 
ment after graduation and then fill 
fill their obligations. We have „ 
limited number of copies of a De- 
partment of Defense booklet de 
scribing in detail, the many ways in 
which the latter can be done J Us , 
write to Engineering Personnel 
Bldg. 36, 5th Floor, General ElecVr’ 
Company, Schenectady 5, N. Y. 95 m 


Q. What consideration do you give work 
experience gained prior to graduation? 


A. Often a man with summer work 
experience in his chosen academic 


'LOOK FOR Other interviews dis- 
cussing: • Advancement in L ar 
Companies • Salary 
Development. 


9e 

Personal 



ERALB ELECTRIC 



